Inflammation-induced radioresistance is mediated by ROS-dependent inactivation of protein phosphatase 1 in non-small cell lung cancer cells.
Inflammation plays a pivotal role in modulating the radiation responsiveness of tumors. We determined that an inflammation response prior to irradiation contributes to radiotherapy resistance in non-small cell lung cancer (NSCLC) cells. In the clonogenic survival assay, activation of the inflammation response by lipopolysaccharide (LPS) decreased the degree of radiosensitivity in NCI-H460 cells (relatively radiosensitive cells), but had no effect in A549 cells (relatively radioresistant cells). LPS-induced radioresistance of NCI-H460 cells was also confirmed with a xenograft mouse model. The radioresistant effect observed in NCI-H460 cells was correlated with inhibition of apoptotic cell death due to reduced Caspase 3/7 activity. Moreover, we found that the levels of reactive oxygen species (ROS) were synergistically elevated in NCI-H460 cells by treatment with LPS and radiation. Increased ROS generation negatively affected the activity of protein phosphatase 1 (PP1). Decreased PP1 activity did not lead to Bad dephosphorylation, consequently resulting in the inhibition of irradiation-induced mitochondrial membrane potential loss and apoptosis. We confirmed that pre-treatment with a PP1 activator and LPS sensitized NCI-H460 cells to radiation. Taken together, our findings provided evidence that PP1 activity is critical for radiosensitization in NSCLC cells and PP1 activators can serve as promising radiosensitizers to improve therapeutic efficacy.